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(57) Abstract 

The invention relates to a method for drying manure, comprising the following successive steps: a) separating the manure into a liquid 
fraction and a more solid fraction which contains more dry matter than the manure prior to separation; b) drying the more solid fraction 
obtained to fornva dried, more solid fraction;x)jnoistening the.previously obtained dried, more solid fraction withhquid conjainmg urine 
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and possibly faeces, and then drying this moistened, dried, more solid f i actio n "again lo forth a dried, inuie solid fiatiion. 
c..^ ^ o for rarrvino nnt th* method This device comprises in particular a plurality of conveyor belts which are 



furthermore reja_tesjo_a d evice for carrying out the m ethod. This device comprises _ 
stacked above one another, convey in opposite directions and may be air-permeaoie in order to assist with air drying. 
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Method for drying manure and device for carrying out this method 

The invention relates to a method for drying manure, in particular manure 
containing less than approximately 15% by weight dry matter (also known as dry 
5 substance). 

The drying of manure is known, for example, from WO-97/49961. This 
publication relates to the drying of manure, in particular chicken manure, which in the 
untreated/undried initial state generally contains from 20 to 25% by weight dry matter. 
A manure of this nature is already relatively solid in the initial state and can then be 

1 0 dried on an airpermeable base by air drying if forced by air driven through the base and 
the manure from below. However, such a way of drying manure is less suitable for 
drying more liquid manures, such as cow manure and pig manure, which generally 
contain from 3 to 12% by weight dry matter. In the prior art, this problem is overcome 
by firstly separating such liquid manures into a liquid fraction, which largely comprises 

15 urine, and a more solid fraction. These fractions are then treated/processed/ 
dried separately. 

The object of the present invention is to provide an improved method for 
drying manure. 

According to the invention, this object is achieved by providing a method 
2 0 for drying manure, in particular manure containing less than approximately 15% by 
weight dry matter, comprising the following successive steps: 

a) separating the manure into a liquid fraction and a more solid fraction which 
contains more dry matter than the manure prior to separation, 

b) drying the more solid fraction preferably obtained in step a) to form a dried, 

2 5 more solid fraction, 

c) moistening the previously obtained dried, more solid fraction with liquid 
containing urine and possibly faeces, such as the liquid from the liquid fraction 
preferably obtained in step a), and then drying this moistened, dried, more solid 
fraction again to form a dried, more solid fraction. 

3 0 The result is a dried manure comprising one end product instead of two. It is then only 

necessary to discharge or treat in some other way one end product, namely the dried, 
• — " mofeisolid fiction - •■which dikimaiely resul ts- The-liquidTraction may in this case be fed 
to th e-driedrraore^^ c o n ce ivable 
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for the liquid fraction to be pretreated, for example filtered, before it is fed to the dried, 
more solid fraction. When step c) is carried out, faeces residues which are present in 
the liquid fraction are left in the dried, more solid fraction, and the water which is 
present in the liquid fraction is evaporated during the drying, and can be discharged to 
5 the environment. In order, on the one hand, to ensure that all the separated liquid 
fraction is fed back to the more solid fraction for moistening and, on the other hand, to 
prevent the more solid fraction from being moistened to such an extent that it becomes 
liquid, in the sense that the dry matter content is too low, it is advantageous according 
to the invention if step c) is repeated one or more times. 
10 The method according to the invention makes it possible in particular to 

substantially reduce the ammonia emissions. In stalls, faeces and urine are collected 
together as manure. The problem with this is that the urine and faeces together produce 
a chemical reaction which releases ammonia. A certain time, in the region of 2 hours, is 
required for this reaction to commence. By separating the solid faeces from the liquid 
15 urine in the manure receptacle, for example by settling, it is possible to counteract the 
ammonia emissions. With the method according to the invention, it is then possible to 
dispose of the liquid fraction by distributing it in steps over the dried, more solid 
fraction and then subjecting this matter to a drying process again, etc. The rate of the 
drying process is such that the ammonia emission remains suppressed. 
20 In order to ensure that it is not possible for an excessively wet, more solid 

fraction to remain at the end of the method, it is advantageous according to the 
invention if after the final step c) the dried end product from this final step c) is 
subjected to further drying in a step d). 

According to the invention, the separation of step a) can be carried out by 
25 subjecting the manure, i.e. the relatively liquid starting manure, to a pressing process. 
However, other separating techniques, such as settling, centrifuging techniques or drum 
screen techniques can also be used to good effect. 

In order to make the more solid fraction obtained in step a) suitable for 
drying, it is advantageous according to the invention if it contains at least 
3 0 approximately 15% by weight, preferably at least 20% by weight, more preferably 
from at least 25 to 30% by weight, dry matter. 
. According to an advantageous embodim e nt of the invention, an absorbent 



ma teri al i s added to the n ioie ^soiid fi ac l iu i i p rior lu i n during step b), fui example by- 
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mixing the more solid fraction with the absorbent material. By adding an absorbent 
material, it is possible, as it were, to make the more solid fraction drier, so that the 
drying time required becomes, as it were, shorter. A further advantage is that after an 
absorbent material has been added, the volume of liquid which can be added to the 
5 dried, more solid fraction in a step c) is greater, i.e. the liquid-absorption capacity of 
the dried, more solid fraction increases. The reason why the drying time is reduced is 
that the liquid can be evaporated more quickly form the absorbent material than from 
the more solid manure fraction itself. According to the invention, it is particularly 
advantageous if the absorbent material is a cellulose-based material, such as paper, 
10 peat, woodchips, hay, straw or grass. The advantage of a cellulose-based absorption 
material of this nature is that the end product obtained after drying, which therefore 
also contains the cellulose-based absorbent material, can be driven over the land or 
spread as manure together with the cellulose-based absorbent material. The 
cellulose-based absorbent material is relatively harmless to the environment and can be 
15 spread over crops without problems. 

In order to ensure that the substance obtained during the moistening in step 
c) is not excessively liquid, it is advantageous according to the invention if the drying 
in step b) and/or the drying in a preceding step c) is carried out in such a manner that a 
dried, more solid fraction which acts as a sponge is obtained. 
20 According to the invention, the drying in step b) and/or the drying in step 

c) and/or the drying in step d) can advantageously be carried out by guiding air along 
and/or over and/or through the manure mass to be dried, i.e. the more solid fraction, 
which may have been moistened, to be dried. The air which is guided along and/or over 
and/or through the manure mass to be dried will in this case preferably be at a 
25 temperature of at least 10°C or will be/have been heated to a temperature of at least 
10°C, and/or the relative humidity of this air will preferably be less than 80%, more 
preferably less than 50%. 

According to the invention, the moistening in step c) can advantageously 
be achieved by sprinkling the previously obtained dried, more solid fraction with liquid 
3 0 from the liquid fraction. 

In addition or as an alternative, the moistening in step c) may also be 
- . . -^rnpH nut hy spraying- -li-qHid^fromnh ft--1iqiaid--^raction into^thepreviousiv obtained, 
dri ed,- m o r e-sghd^a^a^ 
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place inside the manure mass and that there is no obstacle presented by a crust of dry, 
hard manure which has formed, in the sense that this crust impedes absorption of the 
liquid which is administered. 

With regard to the moistening, it is conceivable for the way in which this 
5 takes place to be varied for each step c) or to be varied depending on the extent to 
which the drying process has progressed. 

According to a further aspect, the invention relates to a device for carrying 
out the method according to the invention, which device comprises: 

a separating device, such as a press or centrifuge or drum screen, 
10 - a drying device, 

a spraying device arranged in the region of the drying device, 
a liquid-discharge system, the inlet of which is connected to the separating 
device in order to receive separated liquid fraction and the outlet of which is 
connected to the spraying device, 
15 a manure-discharge system, the inlet of which is connected to the separating 

device in order to receive separated more solid fraction, and the outlet of which 
is connected to the drying device in order to deliver separated, more solid 
fraction. 

According to the invention, the drying device may be designed in many 
2 0 ways. Preferably, the drying device comprises at least one conveyor belt, on which the 
mass to be dried can be placed, which conveyor belt is preferably air-permeable, so that 
the air can be driven through the mass to be dried from below. 

In the device according to the invention, the drying device may 
advantageously also comprise a plurality of conveyor belts which are effectively 

2 5 connected to one another in the conveying direction and are preferably of 

air-permeable design. Conveyor belts of this nature can then be arranged in a 
space-saving manner and may, if appropriate, be operated and driven independently of 
one another. 

According to a particularly space-saving embodiment which acts in a 

3 o particularly efficient manner, the plurality of conveyor belts are arranged above one 

another, and the discharge side of each previous conveyor belt always discharges on to 
t fr p> on tr y c iHp nf tnp fol lowing rnnv e ynr belt: preferably bv the entry side of the said 
— feHevmi g co nv e yor b e lt proj ecting beyund the discliaige side ofnhe said previous 
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conveyor belt, and the said previous and the said following conveyor belt are designed 
to each convey in opposite directions. Preferably, the uppermost of the plurality of 
conveyor belts will then be the first conveyor belt as seen in the conveying direction, 
and the lowermost of the plurality of conveyor belts will be the last conveyor belt, as 
5 seen in the conveying direction, the outlet of the manure-discharge system opening out 
in the vicinity of the entry side of the uppermost conveyor belt. 

In the device according to the invention, it is particularly advantageous for 
the drying device used to be the "multi-level drying system for drying animal manure", 
as disclosed in WO-97/49961, which with regard to this "multi-level drying system" is 
10 incorporated by reference in this application in its entirety; in this context, reference 
may be made in particular to the drying device and drying method as described in the 
claims of the said application, but also to the entire description of the said PCT 
application. 

According to a further advantageous embodiment, the intermediate 
15 conveyor belts which lie between the uppermost and lowermost conveyor belts will be 
provided with a spray nozzle, which is connected to the spraying device, for spraying 
liquid fraction. No spraying is required for the uppermost conveyor belt, since the drier 
fraction which is present on this conveyor belt has to be dried before it can absorb 
liquid fraction. If appropriate, a spray nozzle for spraying liquid fraction could be 
2 o arranged at the end, i.e. at the discharge side, of the uppermost conveyor belt. 

The spray nozzle may according to the invention be arranged at or in the 
vicinity of the entry side of the respective conveyor belt or may extend along or over 
the respective conveyor belt in the longitudinal direction. In the case of so-called 
continuous operation, it will generally be chosen to arrange a spray nozzle at or in the 

2 5 vicinity of the entry side of the respective conveyor belt, so that spraying takes place at 

the beginning of the conveyor belt and drying can be carried out during further 
conveying. It is also conceivable for the conveyor belts each to be advanced 
periodically, in order firstly to be entirely covered with a dried, more solid fraction, 
then to be entirely sprayed with liquid fraction, and then to be dried again to give a 

3 0 dried, more solid fraction. Particularly with regard to the treatment capacity, a 

relatively large conveyor belt surface is then required, and this can be achieved in a 
~ r ~ ^~ ^ip^^^Sgnnac^^mliS^^a^^g the 3tacltc~d configuTntM^KicFiFtoiown fr o m . 
wTJ¥7M¥SR>-]'. 
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According to a further advantageous embodiment of the invention, the 
liquid-discharge system will have a storage container for liquid fraction, in order to 
prevent the liquid fraction instantaneously obtained having to be immediately 
distributed over relatively drier, more solid fraction without the possibility of it being 
5 stored for an interim period. 

The present invention will now be explained in more detail with reference 
to an exemplary embodiment which is diagrammatically depicted in a drawing, in 
which: 

Figure 1 shows a highly diagrammatic representation of the method and 

1 o device according to the invention; and 

Figure 2 shows a diagrammatic cross-sectional view through one of the 
conveyor belt systems of the drying device. 

In Figure 1, 1 diagrammatically depicts a container for storing the starting 
manure. This container 1 is connected to a press 3 by means of a line 2. Via the line 2, 
15 the manure can be fed out of the container 1 to the press 3. The press 3 is provided with 
a discharge 4 for more solid fraction to be discharged to the drying device 5 and a 
discharge line 6 for discharging liquid fraction to a storage container 7. Lines 9 and 10, 
to which spray pipes 1 1 and 12 are connected, are connected to the storage container 7 
for liquid fraction. The drying device 5 comprises a plurality of endless conveyor belts 

2 0 which are positioned above one another; in the example illustrated there are four 

conveyor belts, namely 13, 14, 15 and 16. Conveyor belt 13 moves in the clockwise 
direction, conveyor belt 14 moves anticlockwise, conveyor belt 15 moves clockwise 
and conveyor belt 16 moves anticlockwise. The entry side of conveyor belt 14 projects 
beyond the discharge side of conveyor belt 13. The entry side of conveyor belt 15 
25 projects beyond the discharge side of conveyor belt 14. The entry side of conveyor belt 
16 projects beyond conveyor belt 15. The result is that mass or matter which has been 
placed on conveyor belt 13 at the entry side of conveyor belt 13 can be conveyed, via 
successive conveyor belts 13, 14, 15 and 16, to the discharge side of conveyor belt 16 
and, from the discharge side of conveyor belt 16, can be discharged into a final storage 

3 0 container 17. 

The spray pipes 1 1 and 12 extend in the longitudinal direction of conveyor 
- h>1t 14 anrf L5 Te<pp r: tivp1y 5nH 5re Hp^igneH in snrH a manner th a t tKev are able to 

spr ay -liqu i d -ov e r -the -ee nvey o r belt-lyi ng -be neath them -o v e r substantially - th e -e nti re 
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length of the respective conveyor belt and preferably also over the entire width. It will 
be clear that it is also possible to provide a plurality of spray pipes for each conveyor 
belt within the scope of the invention. For example, a spray pipe which is directed to 
spray inwards may be provided along each longitudinal side. 
5 The system according to the exemplary embodiment sketched above 

operates as follows: 

Manure which is to be dried, also referred to as starting manure, is situated 
in a storage container 1 or is fed to this storage container 1. This manure may, for 
example, be pig or cow manure and may contain less than approximately 12% by 
10 weight and generally (although not necessarily always) more than approximately 3% 
by weight dry matter. Via line 2, the manure is fed from the storage container 1 to the 
press 3. In the press 3, the starting manure which has been fed to this press is separated 
by pressing into a liquid fraction which essentially contains urine, but possibly also 
faeces residues, and a more solid fraction containing dry matter, in such a manner that 
15 this more solid fraction has a consistency which is sufficient for it to be sprayed over 
the conveyor belt 13 via discharge 4. A dry matter content of at least approximately 
20% by weight, preferably at least approximately 25 to 30% by weight, generally 
ensures that the more solid fraction has a sufficient consistency. 

If appropriate, the more solid fraction which comes out of the separating 
2 0 device or press 3 may also be guided through a pelletizing device before it is fed to the 
conveyor belt 13. This makes it possible to achieve a granular, pellet-containing 
manure which contains 50 to 60% by weight dry matter and can be distributed over the 
conveyor belt 13 for further treatment. 

The more solid fraction may be distributed over the conveyor belt 13 
2 5 during the pressing, while gradually more solid fraction flows out of discharge 4, by 
advancing conveyor belt 13 in the clockwise direction, thus distributing, preferably 
uniformly, the more solid fraction over the conveyor belt 13. This advance will be 
stopped as soon as the front of the more solid fraction approaches the discharge side of 
the conveyor belt 13. 

30 During pressing, liquid fraction will also be released, which is discharged 

via line 6 to a storage container 7. 

coveied with t he mo r e - s o lid fr ac t ion ? th i s - m o r e- s o li d- fract i on w ill -b e subj e cted t o a 
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drying process, the so-called method step b) from the claims. This drying can be 
carried out by guiding air along the drier fraction on the conveyor belt 13. Preferably, 
however, the conveyor belt 13 will be of perforated or air-permeable design, in order to 
be able also to guide the air through the top part of the conveyor belt 13 in the upwards 
5 direction from below, and therefore also through the more solid fraction which lies on 

the conveyor belt 13. 

When the more solid fraction lying on the conveyor belt 13 has been dried 
to a sufficient extent, in particular has been dried to such an extent that it acts as a 
sponge with regard to liquid which is to be fed to the dried, more solid fraction, the 
10 conveyor belt 13 will be set in motion, in order to feed the dried, more solid fraction 
which is present thereon to the conveyor belt 14 lying beneath it, which will be moving 
at the same time, but in the anticlockwise direction, in order for dried, drier fraction to 
be distributed over it. When the top part of the conveyor belt 14 is covered with the 
dried, more solid fraction, which was previously lying on the top part of conveyor belt 
15 13, liquid fraction from storage container 7 will be sprayed via spray pipe 1 1 over the 
previously dried, more solid fraction, for example until the dry matter content is again 
approximately equal to the dry matter content of the more solid fraction when it leaves 
the press 3. Then, the sprayed, more solid fraction lying on the top part of the conveyor 
belt 14 will be dried again, preferably in the same way as the earlier drying on the top 
2 0 part of conveyor belt 13. 

Moistening the dried, more solid fraction on conveyor belt 14 and drying it 
again represents the method step c), in particular the first method step c) of a series of 
repetitions of this step, from the claims. 

When the more solid fraction on conveyor belt 14 has again been dried to a 

2 5 sufficient extent, preferably when its dry matter content is again approximately equal to 

the dry matter content of the more solid fraction when it leaves the press, conveyor belt 
14 is again set in motion, in order to convey the dried, more solid fraction onwards to 
conveyor belt 15, where it is to be moistened by a spray pipe 12 and dried again, in a 
corresponding manner to the procedure described above for conveying from conveyor 

3 0 belt 1 3 to conveyor belt 14 and moistening and drying again on conveyor belt 14. Then, 

on conveyor belt 15, method step c) from the claims is repeated for the second time. 
Method step r) rnn -&as "T™ fepettted n nnmhr.r of fimVu. i times; de p ending on the 
amoun t of liq u id fiactron and th e a bsorption capaci ty of the dried, more solid fractiuu. 
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Finally, when the last method step c) has been carried out, the dried, more 
solid fraction is fed from conveyor belt 15, or if appropriate a further corresponding 
conveyor belt, to the last conveyor belt, in this case conveyor belt 16, in order to be 
distributed over this conveyor belt 16 and dried further in the manner described above, 
5 preferably in accordance with the method of drying as explained with reference to 
conveyor belt 13 and conveyor belts 14 and 15. The aim of this further drying on 
conveyor belt 16 is to dry the more solid fraction still further, possibly even to such an 
extent that the spongy action is lost again. When sufficient drying has taken place on 
the conveyor belt 16, the resulting dried product is discharged to a collection container 
10 17. It is thus possible to obtain a dried end product which easily contains 80 to 90% by 
weight, and possibly even more, dry matter. 

It will be clear that the above process, which has been described as a 
discontinuous, stepwise process, can also be carried out continuously. In this case, the 
conveyor belts 13, 14, 15 and 16 will convey at a defined, constant speed, and the 
15 moistening will then take place at in each case the feed side of conveyor belts 14 and 
15 and/or, if appropriate, the discharge side of conveyor belts 13 and 14. 

If appropriate, drying may take place in an essentially closed space, so that 
the air used for drying can be guided through an air scrubber of a type which is known 
per se, in order, for example, for substances/constituents which pollute the environment 
2 0 and have been taken up from the manure to be removed from this air. 

In the case of the discontinuous, stepwise process, the manure may be 
transported from one conveyor belt to the next conveyor belt at intervals of, for 
example, 4 to 6 hours, so that on the basis of four conveyor belts positioned above one 
another the manure can be dried to form the dried end product in approximately 24 

2 5 hours. 

By way of more detailed example, Figure 2 shows a diagrammatic 
cross-sectional view of conveyor belt 15. In Figure 2, 21 denotes the bottom part of the 
conveyor belt, 20 denotes the top part of the conveyor belt and 22 denotes side walls 
which, together with the top part 20 and bottom part 21, enclose a chamber via which 

3 o air can be supplied, which air is guided through the manure 24 lying above the top part 

20 via perforations in the said top part 20. A V-shaped receptacle 23, which extends in 
— — ^WIon]ptuaimy aira^ iF arranged^ in the rtimnhfir whteh-lSI 



deliiniled between-the-side-watts 22, the top-part-20-and-the-bottom part 21. T h e-object- 
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of this V-shaped receptacle is to make it possible to collect and discharge any moisture 
which seeps through the top part 20. 

Furthermore, Figure 2 shows two ways in which liquid from the liquid 
fraction can be sprayed into the manure 24 lying on the top part 20. These two ways 
5 may be used in combination or instead of one another. The first way in which the liquid 
can be sprayed into the manure 24 is by arranging one or more drainage pipes 25, 
which preferably extend in the longitudinal direction of the top part 20, just above the 
top part 20, within the layer thickness of manure 24 which is to be formed on the top 
part 20. These drainage pipes 25, one of which is shown, can then spray the liquid from 
10 the liquid fraction into the manure mass 24 and, like the spray pipes 1 1 and 12, will be 
connected to the storage vessel 7. Another possibility for spraying liquid from the 
liquid fraction into the manure layer 24 is to use one or more spray nozzles 27 which 
can move up and down in the vertical direction and if appropriate may all be mounted 
on a common feed pipe 26, which may then extend, for example, in the longitudinal 
1 5 direction of the conveyor belt 1 5 . 

The conveyor belt 15, in particular its top part 20, may if appropriate be 
arranged in the form of a V-shaped trough (similar to the V-shaped form of the 
receptacle 23). This may be advantageous in connection with the use of a so-called 
drainage pipe 25, but also in connection with the use of injection nozzles 27 which may 
20 be optionally moved up and down in the vertical direction. 

The method and device according to the invention can be used at/close to 
the stall in which the animals are kept. Generally, the device for carrying out the 
method will preferably be positioned in an outbuilding or in a room which is separate 
from the stall room itself. 
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1. Method for drying manure, in particular manure containing less than 
approximately 15% by weight dry matter, comprising the following successive steps: 

5 a) separating the manure into a liquid fraction and a more solid fraction which 
contains more dry matter than the manure prior to separation, 

b) drying the more solid fraction obtained in step a) to form a dried, more solid 
fraction, 

c) moistening the previously obtained dried, more solid fraction with liquid 
10 containing urine and possibly faeces, such as the liquid from the liquid fraction 

obtained in step a), and then drying this moistened, dried, more solid fraction 
again to form a dried, more solid fraction. 

2. Method according to Claim 1, in which step c) is repeated one or more 

times. 

15 3, Method according to Claim 1 or 2, in which after the final step c) the dried 

end product from this final step c) is subjected to further drying in a step d). 

4. Method according to one or more of the preceding claims, in which the 
separation of step a) is carried out by subjecting the manure to a pressing process. 

5. Method according to Claim 4, in which the more solid fraction obtained in 

2 0 step a) contains at least approximately 20% by weight, preferably from at least 25 to 

30% by weight, dry matter. 

6. Method according to one or more of the preceding claims, in which an 
absorbent material is added to the more solid fraction prior to or during step b), for 
example by mixing the more solid fraction with the absorbent material. 

25 7. Method according to Claim 6, in which the absorbent material is a 

cellulose-based material, such as paper, peat, woodchips, hay, straw or grass. 
8. Method according to one or more of the preceding claims, in which the 

drying in step b) is carried out in such a manner that a dried, more solid fraction which 
acts as a sponge is obtained. 

3 0 9. Method according to one or more of the preceding claims, in which the 

drying in step c), at least until the final step c), is carried out in such a manner that a 
- :flfigfl^mQii ^ — 
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10. Method according to one or more of the preceding claims, in which the 
drying in step b) and/or the drying in step c) and/or the drying in step d) is carried out 
by guiding air along and/or over and/or through the manure mass which is to be dried. 

11. Method according to Claim 10, in which the air which is to be guided along 
5 and/or over and/or through the manure mass to be dried is at a temperature of at least 

10°C or is heated to a temperature of at least 10°C. 

12. Method according to Claim 10 or 11, in which the air to be guided along 
and/or over and/or through the manure mass to be dried has a relative humidity of less 
than 80%, preferably less than 50%. 

10 13. Method according to one of the preceding claims, in which the moistening 

in step c) is carried out by sprinkling the previously obtained dried, more solid fraction 
with liquid from the liquid fraction. 

14. Method according to one of the preceding claims, in which the moistening 
in one or more of the steps c) is carried out by spraying liquid from the liquid fraction 

15 into the previously obtained dried, more solid fraction. 

15. Device for carrying out the method according to one or more of the 
preceding claims, comprising: 

a separating device, such as a press or centrifuge, 
a drying device, 

2 0 a spraying device arranged in the region of the drying device, 

a liquid-discharge system, the inlet of which is connected to the separating 
device in order to receive separated liquid fraction and the outlet of which is 
connected to the spraying device, 

a manure-discharge system, the inlet of which is connected to the separating 
25 device in order to receive separated more solid fraction, and the outlet of which 

is connected to the drying device in order to deliver separated, more solid 
fraction. 

16. Device according to Claim 15, in which the drying device comprises at 
least one conveyor belt which is preferably air-permeable. 

30 17. Device according to Claim 15 or 16, in which the drying device comprises 
a plurality of conveyor belts which are effectively connected to one another in the 
— c onveying dirm ^ : : I 
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18. Device according to Claim 17, in which the plurality of conveyor belts are 
arranged above one another, and in which the discharge side of each previous conveyor 
belt always discharges on to the entry side of the following conveyor belt, preferably 
by the entry side of the said following conveyor belt projecting beyond the discharge 

5 side of the said previous conveyor belt, and in which the said previous and the said 
following conveyor belt are designed to each convey in opposite directions. 

19. Device according to Claim 18, in which the uppermost of the plurality of 
conveyor belts is the first conveyor belt, as seen in the conveying direction, in which 
the lowermost of the multiplicity of conveyor belts is the last conveyor belt, as seen in 

10 the conveying direction, and in which the outlet of the manure-discharge system opens 
out in the vicinity of the entry side of the uppermost conveyor belt. 

20. Device according to Claim 19, in which the intermediate conveyor belts 
which lie between the uppermost and lowermost conveyor belts are provided with a 
spray nozzle which is connected to the spraying device. 

15 21. Device according to Claim 20, in which the spray nozzle is arranged on or 

in the vicinity of the entry side of the respective conveyor belt or extends along or over 
the respective conveyor belt in the longitudinal direction. 

22. Device according to one or more of Claims 15-21, in which the 

liquid-discharge system has a storage container for liquid fraction. 

2 0 



BNSDOC1D: <WO 9956073A1_I_> 



WO 99/56073 



PCT/NL99/00257 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



tnte onal Application No 

PCT/NL 99/00257 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 F26B7/00 F26B17/08 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
IPC 6 F26B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



1 n nrv-iiMPNTS CONSIDERED TO BE RELEVANT _ 




Categoiy " 


Citation ol document, with indication, where appropriate, ot the relevant passages 


Relevant to claim No. 


A 


WO 96 12923 A (DUSS FRANZ) 
2 May 1996 (1996-05-02) 

the whole document 


1,4,10, 
13, 

15-19,22 


A 


FR 2 306 415 A (KUNZ AG MASCHINEN 
APPARATEBAU) 29 October 1976 (1976-10-29) 
the whole document 


I, 4,10, 

II, 15 | 


A 


FR 2 530 929 A (BEGHIN SAY SA) 
3 February 1984 (1984-02-03) 
page 6, line 24 - line 39; figure 4 


1,4,15, j 
22 


A 


EP 0 381 965 A (BAEHRE & GRETEN) 
16 August 1990 (1990-08-16) 
the whole document 

-/-- 


1,4,15, 
22 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



' Special categories ot cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority clatm(s) or 
which is cited to establish the publication date ot another 
citation or other special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or 
other means 

"p" document published prior to the international filing date but 
later than the priority date claimed 



Date of the actual completion of the international search 

5 July 1999 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying Ihe 
invention 

-X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document ot particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member ot the same patent family 
Date of mailing of the international search report 



Name and mailing address of Ihe ISA 

i Patent-Office. P.B..5B18 Patentlaan 2 



^Furopean F 



12/07/1999 



Authorized off icer 



NL - 2280 HV Rijswijk 
Tel (+31-70) 340-2040, Tx. 31 651 epo ni. 
Fax: (+31-70) 340-3016 



Silvis, H 



Form PCT/1SA/210 (second shoe!) (July 1992) 
BNSDOCID: <WO 9956073A1_I_> 



page 1 of 2 



lTNliiiKINAllUINALi isHAKCH KJU'UKl |n|f ional Appllcatlon No 

PCT/NL 99/00257 






C(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 




Category ' 


Citation of document, with indication.where appropriate, of the relevant passages 


Relevant to claim No. 




A 
A 
A 


DE 196 06 238 A (DIEFFENBACHER GMBH 
MASCHF) 21 August 1997 (1997-08-21) 
column 6, line 52 - column 7, line 57; 
figures 1,4 

WO 97 49961 A (BRUIN PETRUS JOHANNES 
HENRICUS) 31 December 1997 (1997-12-31) 
cited in the application 
the whole document 

DE 41 21 223 A (KRUESS HARTMUT) 
7 January 1993 (1993-01-07) 


1,14,15 
16-19 












2 











Foim PCT/ISA/210 (continuation of second sheet) (July 1992) 



BNSDOCID: <WO 9956073A1 J_> 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Inter >nal Application No 

PCT/NL 99/00257 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



WO 9612923 
FR 2306415 



A 
A 



02-05-1996 
29-10-1976 



EP 0736163 A 



CH 
CA 
DE 
DK 
GB 
JP 
NL 
SE 
US 



588052 
1061105 
2611853 
149976 
1502526 
51128761 
7602576 
7603856 
4058634 



A 
A 
A 
A 
A 
A 
A 
A 
A 



FR 2530929 



03-02-1984 



AT 
CA 
DK 
EP 
W0 
IE 
JP 
JP 
US 



23940 
1197132 

82584 
0115493 
8400475 

54404 B 
3057731 B 
59501295 T 
4659579 A 



EP 0381965 



16-08-1990 



DE 19606238 



21-08-1997 



W0 9749961 



31-12-1997 



DE 


3903591 


A 


AT 


122595 


T 


DD 


291790 


A 


DE 


59009073 


D 


ES 


2072320 


T 


PT 


93069 


A 


RU 


2041815 


C 


US 


5074476 


A 


AU 


1250197 


A 


CA 


2196931 


A 


FR 


2745074 


A 


GB 


2310429 


A.B 


IT 


T0970125 


A 


JP 


9329389 


A 


SE 


9700502 


A 


US 


5862746 


A 


NL 


1003107 


C 


AU 


2714497 


A 


NL 


1003107 


A 



Publication 
date 



09-10-1996 



31-05- 
28-08- 

14- 10- 
02-10- 

01- 03- 
09-11 
05-10 

02- 10 

15- 11 



•1977 
•1979 
-1976 
-1976 
-1978 
-1976 
-1976 
-1976 
-1977 



15-12- 

26- 11- 
21-03- 

15- 08- 

16- 02- 

27- 09- 
03-09- 
26-07 
21-04 



•1986 
•1985 
•1984 
-1984 
-1984 
-1989 
-1991 
-1984 
-1987 



09-08-1990 

15- 06-1995 
11-07-1991 
22-06-1995 

16- 07-1995 
31-08-1990 
20-08-1995 
24-12-1991 



28-08-1997 

21- 08-1997 

22- 08-1997 
27-08-1997 
14-08-1998 
22-12-1997 
21-08-1997 
26-01-1999 



17-06-1997 
14-01-1998 
03-06-1996 



DE 4121223 



07-01-1993 



NONE 



Forni PCTASA/2 10 (patent family annex) (July 1992) 



BMSDOCID: <WO 9956073A1_L> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 




LINES OR MARKS ON ORIGINAL DOCUMENT 



